Innovating Problem Solving in Power Quality Devices: A Survey Based on Dynamic Voltage Restorer Case (DVR) by Muhammad, Mansoor et al.
Contents lists available at ScienceDirect
Renewable and Sustainable Energy Reviews
journal homepage: www.elsevier.com/locate/rser
Innovating problem solving in power quality devices: A survey based on
Dynamic Voltage Restorer case (DVR)
Muhammad Mansoora,b, Norman Mariuna,⁎, Arash Toudeshkia, Noor Izzri Abdul Wahaba,
Ahmad Umair Mianc, Mojgan Hojabrid
a Centre for Advanced Power and Energy Research (CAPER), Faculty of Engineering, University Putra Malaysia, UPM, Serdang 43400 Selangor, Malaysia
b Pakistan Institute of Engineering and Technology, Multan, Pakistan
c Key Laboratory of Universal Wireless Communications, Ministry of Education, Beijing University of Post and Telecom, Beijing, China
d Faculty of Electrical and Electronics Engineering, University Malaysia Pahang, Pekan 26600, Malaysia






A B S T R A C T
The theory of inventive problem solving (TRIZ) is one of emerging creative problem solving methodologies. This
paper proposes a way to simplify TRIZ for electrical domain usage, while making it feel less complex, more
relevant and understand able for users in a speciﬁc sector. This research takes Dynamic Voltage Restorer (DVR)
device as a case from electrical engineering domain, to demonstrate the proposed TRIZ based guidance
framework development which will assist in solving problems of DVR devices. The proposed sector speciﬁc
guidelines in particular segment of Electrical Engineering (e.g. power quality device DVR) will be closer, more
comprehensible and particularly linked to key parameters of that sector. By using the derived guidance
framework, ﬁeld engineers with very basic TRIZ knowledge may apply TRIZ conﬁdently for design and problem
solving purpose.
1. Introduction
Researchers have always been working on improvement of existing
systems and removing their deﬁciencies. With increasing technological
development, systems today are more mature and sophisticated. To
add further improvement in already mature technologies, researchers
do try to bring creative and practical breakthrough ideas. Diﬀerent
innovative and creative methodologies have emerged to generate better
solutions to address existing deﬁciencies in systems. Over the past few
decades, TRIZ has been gaining repute for its capability of oﬀering
systematic innovation and breakthrough creative ideas. Developed by
Generic Altshuller and his companions in 1960s, TRIZ development
followed a conception that there exist basic principles, patterns and
laws which govern process of solving a problem and creating new ideas.
For deriving those principles, patterns and laws, Generic Altshuller and
his companions analyzed 400,000 patents and sorted a knowledgebase
based on those derived principles. TRIZ also referred as a toolkit by few
researchers, is regarded by some as the best comprehensive, most
systematically organized tool kit for invention and creative thinking
methodology in existence [4,6] (Chang Y.S, 2016). Originally developed
for technological solutions, TRIZ now have been applied to various
ﬁelds including management and social sciences.
Although TRIZ has been gaining strength in past two decades since
it moved to west, it still has been regarded as a controversial scientiﬁc
approach by masses. The TRIZ usage still remains below expected
ﬁgures because of certain prevailing issues and conceptions. A com-
prehensive analysis work by Ilevbare et al. [4] analyzes TRIZ concep-
tions, what does it oﬀer and what are the issues still faced by TRIZ for
its application expansion. The research concludes that “TRIZ appears
to be a complex approach that requires substantial eﬀort and commit-
ment to understand and lacks an accepted standard for its application.
TRIZ is enigmatic in nature, while it seems to oﬀer clarity to problem
solving and innovation, there is great confusion on how to approach it
and what exactly it embodies and this makes it diﬃcult to fully grasp”
[4]. Seemingly complex, irrelevant to ﬁeld and diﬃcult to apply are
quiet widespread words and conceptions put forward by users who are
initially introduced to TRIZ.
With reference to conclusions by Ilevbare et al. [4], this study aimed
at showing possibility of removing conceptions about enigmatic nature
of TRIZ and diﬃculty to understand it for common use. The paper
chose to develop a simpliﬁed sector speciﬁc TRIZ guidance example,
which is more understandable and feel less alien to someone with no or
minimal TRIZ knowledge. It meant to build relation (mapping)
between chosen case from Electrical Engineering domain and TRIZ
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